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© L-cystein, L-cystine or L-glutamine as a supplementary therapeutic agent for the treatment of 
immunodeficiency syndrome. 

© A supplementary therapeutic agent for the treat- 
ment of immunodeficiency syndrome with reduced 
NK activity and an immunostimulant preparation con- 
taining it are provided. 

A supplementary therapeutic agent for im- 
munostimulation which comprises L-cysteine, L- 
cystine or L-glutamine or a salt thereof and is used 
in combination with an immunostimulant such as 
lentinan, OK-432, sizofiran or the like, and an im- 
munostimulant preparation containing the agent. 
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Field of the Invention 

The present invention relates to a supplemen- 
tary therapeutic agent which is employed when 
satisfactory effects are not produced by the use of 
an immunostimulant, or a therapeutic agent for 
treating an immunodeficiency syndrome, such as 
chronic fatigue syndrome, low NK syndrome, ac- 
quired immunodeficiency syndrome or congenital 
immunodeficiency syndrome. 

Description of the Prior Art 

The therapeutic agents of the prior art for the 
treatment of an immunodeficiency syndrome, such 
as chronic fatigue syndrome, low NK (natural killer) 
syndrome, acquired immunodeficiency syndrome 
or congenital immunodeficiency syndrome include 
immunostimulants such as lentinan, OK-432, 
sizofiran, etc. (New Journal of Japanese Medicine, 
No. 3212, 11/16/'85). 

In patients suffering from such syndromes for 
several years, however, often the expected thera- 
peutic effects are not produced with administration 
thereto of such immmunostimulants alone. 

Subject matter of the Invention 

The present inventors have analyzed the amino 
acid concentration in the blood of patients suffering 
from the syndromes for several years, who, how- 
ever, did not benefit from the therapeutic effects 
expected by the administration of immunostimul- 
ants. As a result, it was found that the concentra- 
tions of L-glutamine and L-cystine are lower in the 
blood of those patients than in that of healthy 
persons. 

Figs. 1-4 show the results of the analysis of the 
levels of amino acids in the blood. Fig. 1-4 show 
the total amino acids, essential amino acids, L- 
glutamine and L-cystine, respectively. 

In the respective drawings, the concentration of 
each of the amino acids is plotted along the vertical 
axis, while A, B and C on the horizontal axis show 
the concentration of amino acids in the blood of 
patients suffering from immunodeficiency syn- 
drome, that in the blood of patients with malaise 
and febricula, but without immunodeficiency, and 
that in the blood of healthy persons, respectively. 

The results shown in Figs. 1-4 have revealed 
that the patients suffering from an im- 
munodeficiency syndrome have a lowered con- 
centration of L-glutamine and L-cystine in the 
blood, particularly the concentration of L-cystine in 
the blood thereof being lowered to almost half that 
of the healthy persons. 

Therefore, L-glutamine or L-cystine, particularly 
L-cystine, was administered to patients who were 



receiving immunostimulants, and it has been found 
that the clinical condition of the patients can be 
improved. 

Accordingly, the present invention is directed 
5 to provide L-cysteine, L-cystine or L-glutamine or a 
salt thereof as a supplementary therapeutic agent 
for the treatment of immunodeficiency syndrome, 
and a therapeutic agent for the treatment of im- 
munodeficiency syndrome which contains L- 
io cysteine, L-cystine or L-glutamine or a salt thereof 
and an immunostimulant as effective ingredients. 

Detailed Description of the Invention 

is The present invention is concerned with 

1) a supplementary therapeutic agent for the 
treatment of an immunodeficiency syndrome 
which contains L-cysteine, L-cystine or L- 
glutamine or a salt thereof as an effective ingre- 

20 dient; and 

2) a therapeutic agent for the treatment of an 
immunodeficiency syndrome which contains L- 
cysteine, L-cystine or L-glutamine or a salt 
thereof and an immunostimulant as effective in- 

25 gredients. 

On alternate days L-cystine was administered 
to patients receiving immunostimulants, who could 
not have experienced an improvement of clinical 
condition upon the administration of therapeutic 

30 agents (immunostimulants) alone for the treatment 
of an immunodeficiency syndrome with reduced 
NK activity, particularly those patients suffering 
from said syndromes for 5 or more years. It has 
been found in many cases that its administration 

35 over a period of several months contributes to the 
improvement of the clinical condition and to the 
normalization of immunity. The supplementary 
therapeutic agent according to the present inven- 
tion may be presented in various forms such as 

40 dusting powders, powders, granules, tablets, sugar- 
coated tablets, capsules, solutions, etc. as prepara- 
tions for oral administration, and L-cysteine, L- 
cystine or L-glutamine or a salt thereof comprises 
0.01-100% by weight of the preparations. 

45 The parenteral preparations thereof which may 

be presented include suspensions, solutions, emul- 
sions, ampoules and injections, where the contents 
of the effective ingredients may be determined 
arbitrarily. The dose of the supplementary thera- 

50 peutic agent is 1-500 mg per day for adults in 
terms of the effective ingredients. 

L-Cysteine, L-cystine and L-glutamine or the 
effective ingredients of the supplementary thera- 
peutic agent according to the present invention are 

55 amino acids which are contained in native proteins, 
and thus no toxicity problem occurs from their use 
in amounts within the range specified by the 
present invention. Usually, the therapeutic agent 
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according to the present invention, vhich com- 
prises L-cysteine, L-cystine or L-glutam 19 or a salt 
thereof and a therapeutic agent (immur stimulant) 
for the treatment of immunodeficiency syndrome, 
is presented as an injection. 5 

The dose for adults is 1-500 mg «e. day in 
terms of the amino acids referred to ab( ve\ and 1- 
20 mg per week in terms of the immune itihulants, 
and they are mixed under these con 'itiens for 
administration. 70 

The immunostimulant usually used includes- 
lentinan, OK-432 or sizofiran which are now used 
as antimalignant drugs. 

Hereunder, detailed explanation will be made 
of the present invention with reference to the Ex- 75 
ample, to which, however, the present invention is 
in no way limited. 



istration of both, administration of both. 

The foregoing results show that the administra- 
tion of an immunostimulant in combination with L- 
cystine promoted the NK activity. With the admin- 
istration of L-cystine alone, however, no improve- 
ment of the clinical condition or increase in the NK 
activity was observed. 

Cultivation of human lymphocytes in test t^oes 
with addition of L-cystine or L-glutamine thereto 
caused activation of the lymphocytes, which sug- 
gests that activation of NK cells in the body of the 
patient was promoted with L-cystine or L- 
glutamine. Here, L-cysteine is easily oxidized and 
changed to L-cystine in the blood, and thus acts in 
the same manner as L-cystine. 

Effects of the Invention 



Example 1 

20 

A 58-year-old male patient suffering from 
chronic fatigue syndrome with low NK activity, ac- 
companied by (1) fever, (2) excessive systemic 
malaise or dullness and (3) tinnitus over 10 or more 
years, had an NK activity of 18.7% (normal value: 25 
33% or higher) when he was hospitalized 6 years 
after the onset of the illness. To this patient was 
administered 1 mg of immunostimulant lentinan by 
intravenous drip infusion every other day for half a 
year or more, but the condition was alternately 30 
improving and deteriorating, with only a slight im- 
provement of the symptoms (1) and (2) mentioned 
above. Also, the NK activity showed a slight in- 
crease, but was not restored to the normal value. 

Thus, in view of the L-cystine level in the 35 
peripheral blood of the patient, which had been 
reduced to half of the normal value, 200 mg of L- 
cystine were given by intravenous drip infusion 
every other day to the patient who was receiving 
lentinan as before, and 1 month thereafter the drip 40 
infusion was replaced by the oral administration of 
a capsule containing 400 mg of L-cystine which 
was given on alternate days for 1 month. This 
resulted in a gradual improvement of the clinical 
condition and also an increase in the NK activity to 45 
values of 22%, 24.9%, 40.9% and 39% which were 
observed every week beginning 1 month after the 
initiation of the combined use of L-cystine with 
lentinan. Suspension of the administrations of L- 
cystine and also of the immunostimulant 2 weeks 50 
thereafter, however, led to a decrease in the NK 
activity to 23.3% 3 weeks later, and to a relapse 
into the aggravated clinical condition. 

On the basis of the aforementioned results, it is 
expected that chronic fatigue syndrome with low 55 
NK activity may be cured by the administration of 
both the above amino acid and decreased doses, 
but not with complete discontinuation of the admin- 



L-Cysteine, L-cystine or L-glutamine increases 
NK activity when used in combination with an im- 
munostimulant, and thus is useful as a supplemen- 
tary therapeutic agent for the treatment of an im- 
munodeficiency, such as tow NK activity syndrome, 
chronic fatigue syndrome, acquired im- 
munodeficiency syndrome, or congenital im- 
munodeficiency syndrome etc. 

Claims 

1. The use of L-cysteine, L-cystine or L-glutamine 
or a salt thereof as a supplementary therapeu- 
tic agent for the production of a therapeutic 
composition for the treatment of an im- 
munodeficiency syndrome. 

2. A therapeutic composition for the treatment of 
an immunodeficiency syndrome which con- 
tains L-cysteine, L-cystine or L-glutamine or a 
salt thereof and an immunostimulant as effec- 
tive ingredients. 
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Fig. 1 Total amino acids 
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Fig. 4 L-cystine 



5 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 10 0732 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. d. 5) 



W0-A-92 21368 (LIFE SCIENCES TECHNOL.INC.) 

* page 2 - page 3 * 

* page 5, line 9 * 

* page 5, line 28 - line 34 * 

* page 7, line 6 - line 9; claim 9 * 



1,2 



DATABASE WPI 

Derwent Publications Ltd., London, GB; 
AN 88-025682 

& JP-A-62 286 923 (SHIDA T.) 12 December 
1987 

* abstract * 
CLIN. RES. 

vol. 40, no. 2 , 1992 
page 246A. 

* left col., abstract no. 2 * 



I NT. IMMUNOL, 
vol. 4, no. 1 , 1992 
pages 7-13 

page 12, right column, line 15 



1,2 



1,2 



1,2 



line 21 

page 11, right column, line 11 - line 38 



BIOL.CHEM.HOPPE SEYLER 
vol. 370, no. 2 , 1989 
pages 101 - 8 

* page 104, left column, line 13 
« 

* page 107, left column, line 27 



DE-A-39 06 671 (DEUFEL. P.) 

* column 1, line 35 - line 36 * 

* column 2, line 12 - line 13 * 



1.2 



line 17 
line 35 



1.2 



-/— 



The present search report has been drawn up for all claims 



A61K31/195 



TECHNICAL FIELDS 
SEARCHED (InLCLS) 



A61K 



i 



Place of * 

THE HAGUE 



Date of coxplrfJoi of Ike 

13 May 1994 



Gerli, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited In the application 
L : document dted for other reasons 

A : member of the same patent family, corresponding 



J* 



Europe P^, EUROPEAN SEARCH REPORT - Nu ""~ 

Office EP 94 10 0732 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to datm 


CLASSIFICATION OF THE 
APPLICATION (lnt.O.5) 


Y 
A 

A 


VII INT. CONFERENCE ON AIDS., FLORENCE, 
ITALY, JUNE 16-21, 1991, 464P. (VOL.1). 
460P.(V0L2). ISTITUTO SUP.DI SAN ITA ': ROME 
ITALY, PAPER. 41(8). 1991. 104B. 

* Abstract no. W.A. 1050 * 

DATABASE WPI 

Derwent Publications Ltd., London, GB; 
AN 84-173727 

& JP-A-59 095 220 (AJIN0MOT0 KK.) 1 June 
1984 

* abstract * 

WO-A-91 18594 (ASTRA) 

* page 2, line 21 - line 24 * 

* claim 24 * 


1,2 
1.2 

1,2 


\ 

TECHNICAL FIELDS 
SEARCHED (IntCLS) 


The present search report has been drown up for all claims 


PUca of torch DMt of awyktios of the torch Exmtmr 

THE HAGUE 13 May 1994 Gerli, P 


CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention 

E : earlier patent document, but published on, or 
X : particularly relevant rf taken alone after the filing date 
Y : particularly relevant If combined with another D : document cited in the application 
document of the same category L : document cited for other reasons 

O : non-written disclosure A : member of the same patent family, corresponding 
P : intermediate document document 



